SUMO-1 modification of human transcription factor (TF) IID complex subunits: inhibition of TFIID promoter-binding activity through SUMO-1 modification of hsTAF5.
The TFIID complex is composed of the TATA-binding protein (TBP) and TBP-associated factors (TAFs) and is the only component of the general RNA polymerase II (RNAP II) transcription machinery with intrinsic sequence-specific DNA-binding activity. Binding of transcription factor (TF) IID to the core promoter region of protein-coding genes is a key event in RNAP II transcription activation and is the first and rate-limiting step of transcription initiation complex assembly. Intense research efforts in the past have established that TFIID promoter-binding activity as well as the function of TFIID-promoter complexes is tightly regulated through dynamic TFIID interactions with positive- and negative-acting transcription regulatory proteins. However, very little is known about the role of post-translational modifications in the regulation of TFIID. Here we show that the human TFIID subunits hsTAF5 and hsTAF12 are modified by the small ubiquitin-related modifier SUMO-1 in vitro and in human cells. We identify Lys-14 in hsTAF5 and Lys-19 in hsTAF12 as the primary SUMO-1 acceptor sites and show that SUMO conjugation has no detectable effect on nuclear import or intranuclear distribution of hsTAF5 and hsTAF12. Finally, we demonstrate that purified human TFIID complex can be SUMO-1-modified in vitro at both hsTAF5 and hsTAF12. We find that SUMO-1 conjugation at hsTAF5 interferes with binding of TFIID to promoter DNA, whereas modification of hsTAF12 has no detectable effect on TFIID promoter-binding activity. Our observations suggest that reversible SUMO modification at hsTAF5 contributes to the dynamic regulation of TFIID promoter-binding activity in human cells.